GABA-benzodiazepine interactions: physiological, pharmacological and developmental aspects.
Many of the pharmacological actions of the benzodiazepines can be attributed to their actions on gamma-aminobutyric acid (GABA) systms in the brain. Electrophysiological studies on dorsal raphe neurons indicate that the benzodiazepines act postsynaptically to potentiate GABAergic inhibition in this midbrain nucleus. Direct binding studies have shown that both in vitro and in vivo binding of [3H]diazepam to a specific high affinity benzodiazepine binding site in cerebral cortical tissue are enhanced by the direct in vitro addition of GABA and GABA agonists or by pretreatment of animals with GABA analogs and agents that elevate GABA levels in brain. Ontogenic development of [3H]diazepam binding in brain parallels the development of the sodium-independent [3H]GABA binding. The ability of GABA to enhance benzodiazepine binding is present throughout development and inversely related to age. These data suggest that there is a functionally significant interaction between the benzodiazepines and GABA throughout development and at maturity. A model is proposed to relate these interactions to conformational changes in a benzodiazepine/GABA/Cl- ionophore complex.